Hydrocarbon exploration that recently took place in the Canary Islands has triggered a controversy over the compatibility between these activities and tourism. Such exploration was strongly rejected by the region, while being supported by the Spanish government. Many environmental and economic impacts of hydrocarbon extraction were explored, except the fiscal revenues, which represent the main benefit for the producing economies. In this paper, the author addresses this missing piece in the controversy, namely, the assessment of fiscal revenues from hydrocarbons for the Canary Islands. To evaluate these revenues, the author estimates an oilfield production profile, constructs oil and gas price scenarios, and considers the new Spanish tax on hydrocarbons. The estimates are also placed in the socio-economic context of the archipelago. The results show less than overwhelming annual fiscal revenues, below 0.7% of GDP, 10.4% of current public transfers to the region, and 5% of current public spending in 2015. These revenues could be welcome, as the region lags behind the rest of the nation in living standards. However, these benefits from exhaustible resources must be compared to the potential damage to the tourism sector, which has been a long-standing economic driving force for the archipelago.
The Canary Islands is a Spanish region located 95 km from the southern coast of Morocco and 940 km from the European continent. Besides facing high transport costs due to its remoteness and territorial fragmentation, the region also lacks the resources, such as water and arable land, and scale economies to develop competitive agricultural and/or industrial sectors. In order to mitigate these obstacles to development (Guillaumont 2010) , the archipelago enjoys the favorable condition of outermost region of the European Union. Even so, its mild weather and natural features have made the region a successful international tourism destination. Due to the high dependence on foreign tourism, any event that may reduce tourism demand could be viewed as a serious threat to economic development and the population's living standards.
In 2014, the  region was shaken by this type of event, namely, the potential discovery of an offshore hydrocarbon reserve. Well-known environmental disasters caused by oil spills and their negative economic impacts (Chang et al. 2014 ) set the alarm bells ringing in the archipelago. The grant by the Spanish government of an exploration license to a private oil company and the subsequent prospection work faced strong social and institutional rejection, which gave rise to controversy and disputes between the Spanish government and regional stakeholders.
The local government and the councils of the two islands nearest to the exploration area-Fuerteventura and Lanzarote-presented their arguments against hydrocarbon development in a public document (Gobierno de Canarias, Cabildo de Fuerteventura, and Cabildo de Lanzarote 2013). This document was aimed at informing the population of the potential negative impacts of hydrocarbon exploration and production. Moreover, the local government conducted an opinion poll that revealed wide spread rejection of such exploration by three out of four citizens.
Two main sets of arguments against hydrocarbon activities were put forward. The negative environmental impacts were at the forefront, despite the Spanish government and the oil company insisting on the safety of the project. Numerous and varied impacts were explored, such as the possibility of an oil spill and its corresponding clean-up costs, contamination of drinking water, seismic risk in a volcanic territory, or damage to marine species. All of them would seriously harm the population's well-being and also tourism, the leading sector in the archipelago. Even the mere existence of offshore hydrocarbon activities might devaluate the image of the region as a tourism destination, bringing about a contraction of the tourism demand. The second set of arguments was purely economic. Although the Spanish government highlighted the advantages of developing a new economic sector, the local government argued that this sector was expected to create little economic activity and few jobs, since most capital and labor income generated by these activities would go abroad 1 . Importantly, the local government also complained about the lack of a clear fiscal proposal. At that time, the Spanish law on hydrocarbons did not contemplate transfers to the producing regions, so a reform of the law was necessary for the Canary Islands to receive additional fiscal revenues from hydrocarbon production. The latter issue is far from being unimportant, since fiscal revenues are the main benefit for oil-producing economies (Sunley, Baunsgaard, and Simard 2003) . Aware of this fact, the Spanish government expressed its intention of introducing specific taxation in favor of the region, similar to that applied in Italian regions (Rocchi et al. 2015; Iacono 2016) . Promised additional fiscal revenues envisaged a kind of compensation to gain social and institutional acceptance of these activities.
Notwithstanding the fact that the exploration was finally abandoned by the oil company, adducing low quality of the reserve, there are reasons to believe that it could be resumed in the future. Thus, the controversy will start over in the case of a resumption of exploration work, with similar arguments on both sides. However, the aforementioned reform of the Spanish law on hydrocarbons took place in 2015, so a missing piece in the debate, namely, the evaluation of fiscal revenues, should be considered in order to properly assess the costs and the benefits of hydrocarbon exploration and extraction for the archipelago.
The objective of the present work is to perform an estimation of the fiscal revenues from oil and gas that might be received by the Canary Islands, and to place them in the socio-economic context of the archipelago. This further piece of information may even tip the balance in favor of hydrocarbon production. This is so because the archipelago lags behind the rest of the nation in living standards, as it suffers from lower per capita income and social spending, and higher unemployment and poverty rates than other Spanish regions. While regional development cannot be based on the production of exhaustible resources (Bauer 2013) , these activities could become a significant source of fiscal revenues for a long time period.
Nevertheless, literature has shown that revenues from exhaustible resources could even become a curse (van der Ploeg 2011; Bauer 2013) . The so-called Dutch disease is a major concern to this respect (Ismail 2010) , since it causes a real appreciation and loss of external competitiveness, which may shrink the tourism sector (Forsyth, Dwyer, and Spurr 2014) .
In this paper, the estimation of the potential fiscal revenues for the Canary Islands involves four stages. Firstly, a production profile for the archipelago's oilfield is constructed based on geological appraisals of the reserve and technical literature on this topic. This stage is necessary, as hydrocarbon production and income are far from being stable over time. Moreover, taxes are levied on the value of production. Thus, the second stage comprises three scenarios for the future evolution of international prices of oil and gas. The third stage involves a review of the new Spanish law on the hydrocarbon sector, which includes tax rates levied on these activities. The fourth stage estimates the fiscal revenues using the previous outcomes, and places the results in the socio-economic context of the Canary Islands.
The remainder of the paper is organized as follows. The second section describes the background and future prospect of hydrocarbon projects in the Canary Islands. The abovementioned four stages of the analysis are performed in sections 3 through 6, respectively. Lastly, section 7 offers the conclusions.
HYDROCARBON EXPLORATION IN THE CANARY ISLANDS: BACKGROUND AND FUTURE PROSPECTS
In November 2014, the oil company Repsol began exploration works in the ultra-deep waters (3,100 m), at around 50 km from Fuerteventura and 61 km from Lanzarote.
It was the end stage of an ongoing process, since the first exploration license went back to 2001.
However, from the very beginning, the local authorities and stakeholders have litigated in court against the national government to stop the project. As a result, in 2004, the license was revoked by the Spanish Supreme Court, alleging that an environmental report presented by the oil company did not meet with the legal requirements (Gobierno de Canarias et al. 2013) . Since then, the national government has continued to take actions in favor of the project, while the local government and stakeholders have tried to halt it. However, in 2014, the latter group failed in the goal of stopping exploratory drilling operations.
The information provided by Repsol to the general public highlighted the environmental safety of the project, and also the economic benefits for both the region and the nation. According to the oil company, the regional economy could profit in terms of job creation and higher economic diversification, while the nation could save 10% of its oil imports in 10 to 20 years. No less important was the statement by the Spanish Minister of Industry, Energy and Tourism that, in the event of discovery and subsequent production, the Canary Islands would benefit from the introduction of specific taxation on these activities, similar to that applied in the Italian region of Basilicata (Rocchi et al. 2015; Iacono 2016) . As mentioned, it seemed that the aim of this taxation was no other than to overcome the strong social and institutional opposition to these activities in an archipelago that is highly dependent on tourism.
However, the project finally turned out to be shortlived. The exploration work was expected to last for four months, but after two months, the oil company decided to abandon it, seal the well, and give up the exploration license. The company adduced that the gas found did not have the required quality to be exploited.
Despite the clear-cut statement of the oil company, there are reasons for not ruling out future exploration. Indeed, the company had permission to explore three
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points, but only one of them was explored. Moreover, the whole offshore area with potential hydrocarbon resources is not limited to the aforementioned exploration points, but is clearly more extensive, including nine grids along the coast of Fuerteventura and Lanzarote. The area is close to the Moroccan coast, where oil exploration has taken place actively in the past, and is expected to continue in the future (Taib 2015) .
It also seems logical to relate the hasty departure of the company with falling oil prices in the international markets (World Bank 2017), which significantly reduce the profitability of hydrocarbon projects. The company denied that this was a reason for giving up the exploration license, but this is undoubtedly a powerful one.
Another reason not to discard future exploration is the high energy dependence of Spain (Galdón Ruiz, Soucause, and Pradas 2016), which points to the advisability of exploring hydrocarbon resources in the national territory.
ESTIMATE OF AN OILFIELD PRODUCTION PROFILE IN THE CANARY ISLANDS
Although the existence of a hydrocarbon reserve with enough volume and quality to be exploited is uncertain, there are estimates of Gessal (2013) made for the whole country, including the Canary Islands. For reliability, the author uses these estimates, which were performed under rigorous geological criteria.
The study by Gessal (2013) divides the Spanish territory into 24 domains, where domain 7 corresponds to the Canary Islands. For this domain, a reserve of conventional hydrocarbons-not using fracking-of 1,200 million barrels of oil (MBO) and 226 billion cubic meters (BCM) of natural gas has been estimated. These figures indicate that the bulk of conventional hydrocarbon reserve in Spain would be concentrated around the Canary Islands. More specifically, for oil and natural gas, the archipelago would have 61.73% and 55.12% of national conventional reserves, respectively. According to the classification of offshore oilfields, this is a large reservoir. Indeed, an oilfield is considered as giant when it has an ultimately recoverable reserve (URR)-estimate of the quantity that could ever be recovered and produced from an oilfield-greater than 500 MBO (Höök et al. 2009 ).
As previously expounded, estimating the fiscal revenues for the region requires constructing the production profile, as hydrocarbon production is far from being stable over time. The estimates of a production profile for oil and gas in the Canary Islands in Figure 1 rely on the theoretical and empirical literature on this topic. More specifically, the author uses the Gauss formula in Laherrère (2000) , after including a slight modification by Kato, Omachi, and Aso (2002) to capture the asymmetry of a typical profile (Brandt 2007) . This is a suitable approach to represent a giant field in a hydrocarbon-bearing region, which is usually composed of many independent reservoirs 2 . The formula is expressed as follows: 
Where, s is the standard deviation, tm is the peak period of maximum production, t is time, and r is the parameter of asymmetry. In the formula, power takes two different expressions to control for the asymmetry. The author calibrates this formula by taking into account the URR of 1,200 MBO for oil, and the URR of 1,410 million barrels of oil equivalent (MBOE) for gas. It is worth noting that the URR of 226 BCM for gas has been converted into MBOE in order for oil and gas profiles to be expressed in the same units, where the conversion factor appears in the note of Figure 1 . The author assumes that the first oil/gas is produced in 2025. According to the empirical analysis of non-OPEC offshore oilfields by Höök et al. (2009: 48) , tm is set equal to 13 years. In addition, setting 5 44 s .  and 1 3 r .  , it obtains that 46.2% of the URR is depleted by period 13, and the depletion rate of remaining reserves at peak 3 is equal to 11.8%, which agrees with the aforesaid empirical evidence.
OIL AND GAS PRICE SCENARIOS
The construction of price scenarios for oil and gas is based on the World Bank (2017) . Also, prices need to be expressed in real euros by deflating them with the consumer price index (CPI), so that the price comparison over time makes sense. To do so, the author considers the 2014-2016 CPI of the Canary Islands, with 2015 as the base year. From 2017 onwards, the author assumes a steady inflation rate of 1.59%, which is the average inflation rate in the period 2002-2016 5 . The series in real 2015 euros are depicted in Figure 2 .
Unlike the current downward trend, the World Bank forecast shows an upward trend from 2017 to 2025, with real prices of oil and gas roughly increasing at 0.83% and 2.08% per year, respectively.
The author relies on this price forecast to construct the scenarios on the time-based evolution of oil and gas prices from 2026 to 2060 shown in Figure 2 . In the scenario "Low", real prices remain constant during the entire time period, meaning that the nominal prices grow at the same rate as the assumed inflation rate of 1.59%. The scenario "High" considers that real prices grow at the same pace as the figures predicted by the World Bank adjusted for inflation. Lastly, in the scenario "Middle", the real prices of oil and gas are assumed to grow at constant rates 0.41% and 1.04%, respectively.
THE SPANISH LAW ON THE HYDROCARBON SECTOR
The current Law 8/2015, amending Law 34/1998, introduces new taxation on the activities of research, exploration, and production of hydrocarbons.
The Law establishes the social commitment of both the private operator and the state with the regions hosting oilfields, in order for these activities to be compatible with socio-economic development. Along these lines, these regions will benefit from subsidies financed with fiscal revenues arising from three tax figures: the Tax on the Value of Extraction of Gas, Oil and Condensate (TVE), and Tariffs 3 and 4 included in the Surface Canon (SC).
The TVE is a progressive ad valorem royalty (Sunley et al. 2003; Cotarelli 2012) , levied annually on the value of the hydrocarbons produced in the national territory. The tax schedules appear in Table 1 . A reference price is used to value production, which is computed as a monthly average of prices in the most representative markets for each product. In the SC, Tariff 3 establishes a payment of 600,000 euros and 125,000 euros for each offshore and onshore exploratory drilling site, respectively. Regarding Tariff 4, it establishes payments of € .0003/m 2 and € .3/m for 3D and 2D seismic studies, respectively.
ESTIMATED TVE REVENUES IN THE SOCIOECONOMIC CONTEXT OF THE CANARY ISLANDS
The author only takes into account the TVE, as it generates the bulk of the fiscal revenues. Regarding the results obtained from this section, it should be kept in mind that variables are expressed in real 2015 euros. The results in Figures 1 and 2 , together with the tax schedules in Table 1 , allow the author to compute the total TVE revenues obtained from oil and gas produced in the oilfield of the Canary Islands. However, the Spanish Law states that the producing regions will benefit from transfers financed with the TVE, which, of course, does not mean that the regions will earn the totality of tax revenues. This fact forces the author to make assumptions about their distribution between the Spanish state and the Canary Islands. As shown by Arellano-Yanguas and Mejía-Acosta (2014), this distribution could rely more on political than economic issues. Thus, the author opts by considering the distribution in the Italian region of Basilicata, since the Spanish government gave this example in its proposal for a new taxation on hydrocarbon production. In this region, the local government receives 70% of the overall royalty revenues (Iacono 2016) . With this distribution, the government of the Canary Islands would receive the fiscal revenues from the TVE shown in Figure 3 .
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The total fiscal revenues from oil and gas accrued in 2026-2061 amount to 3,815.7, 4,130.3, and 4,482 .1 million euros in the scenarios "Low", "Middle", and "High", respectively, which yield average annual revenues of 123.09, 133.24, and 144.59 million euros. Moreover, revenues in the peak year are equal to 246.11, 263.97, and 283 .3 million euros in the respective scenarios.
The last step in the analysis consists of placing the estimates of the TVE revenues in the socio-economic context of the Canary Islands. To do so, the author relies on the information summarized in Tables 2 and 3. Several indicators in Table 2 reveal that the Canary Islands lag behind other Spanish regions and the nation when it comes to the standard of living. The region ranks first in terms of poverty rate and stands last in social public spending per inhabitant. In addition, GDP per capita is below the national average, and the region ranks second in terms of unemployment rate, with this rate being seven percent points higher than that in the nation. In view of this situation, one could argue in favor of additional public revenues, with the aim of improving the population's well-being.
Nonetheless, care should be taken that the hydrocarbon production does not threaten the future economic development of the region. Indeed, it is worthwhile noting that oil and gas are both exhaustible resources, while tourism is a long-lasting economic driving force. The tourism sector accounted for 31.9% of GDP, 37.6% of the employment, and 32.1% of the tax revenues in 2015 (Exceltur and Gobierno de Canarias 2016) . These figures clearly show that damaging this sector could seriously compromise both economic growth and social welfare of the region. Regarding the magnitude of TVE revenues in relation to the size of the economy, Table 3 shows that these revenues would represent a small fraction of the regional GDP of 2015. More specifically, it would represent 0.69% as a maximum in the peak year (2038) and around 0.33% as the annual average. Hence, a Dutch disease episode can be discarded, as a much higher contribution in terms of GDP is required for this type of phenomenon to take place (Brahmbhatt, Canuto, and Vostroknutova 2010) .
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The share of TVE revenues in public current transfers is relevant, since regions do not levy the TVE, but receive transfers from the state. The results indicate that TVE revenues could amount to a maximum of 10.35% of total transfers in the peak year, and around 4.87% as an annual average. Lastly, these revenues could entail 4.97% of the current public spending as a maximum, with an annual average around 2.34%.
CONCLUSIONS
In light of the negative environmental and economic impacts of oil spills, one could argue against the compatibility between hydrocarbon production and tourism. This view was recently shared by the stakeholders of the Spanish tourism region of the Canary Islands, as shown in 2014, when the oil company Repsol began exploratory drilling operations in the archipelago. Exploration was strongly rejected by the region, while being supported by the national government. Notwithstanding that the exploration was finally abandoned, there are reasons for not ruling out future prospecting. Consequently, a complete assessment of the cost and benefits from hydrocarbon production is required for fully-informed decision-making, both at the local and the national levels.
In this paper, the author has addressed a missing piece of information in this controversy, namely, the potential fiscal revenues that the archipelago could receive in case of the discovery and subsequent production of hydrocarbons. The estimation of these revenues is relevant since, as shown by the literature, they entail the main benefit for the producing regions. To assess these revenues, the author has estimated an oilfield production profile for the region, constructed three-price scenarios, and considered the new Spanish tax on these activities. The author has also placed the estimated fiscal revenues in the socio-economic context of the Canary Islands.
The findings show annual fiscal revenues for the Canary Islands below 0.7% of GDP, 10.4% of current public transfers to the region, and 5% of current public spending in 2015. These figures allow discarding a Dutch disease episode.
The region could certainly welcome these additional transfers from the Spanish state, as it lags behind other Spanish regions and the nation in relevant living standard indicators. Nonetheless, the benefits must be compared to the costs, and payments should compensate for the risk taken. In this respect, it should be borne in mind that the fairly low fiscal revenues obtained here would be temporary, whilst tourism is an enduring economic driving force for the archipelago. This is a crucial starting point in the decision-making scene for national and local authorities with regard to future hydrocarbon exploration and extraction in the Canary Islands.
